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(54) MULTIDIRECTIONAL INPUT DEVICE AND 
ELECTRONIC APPARATUS USING IT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a multidirectional 
input device used for input operation of various kinds 
of electronic apparatuses and an electronic apparatus 
using it each of which have a small size and high 
resolution in the input direction. 

SOLUTION: This multidirectional input device comprises 
a circular ring-like upper resistance layer 16 on the 
undersurface of a flexible base material 15, a lower 
resistance layer 17 of a lower conductive layer facing 
to it, and an elastic driving body 13 for pressing the 
upper surface of the flexible base material 15 with an 
elastic pressing part 13B to bring them in contact with 
each other, and when the elastic driving body 13 is 
inclined, the inclination angle is recognized in 
addition to the angular direction for inclining the 
elastic driving body 13 by using a microcomputer or the 
like from information of respective led-out parts when 
the upper resistance layer 16 is partially brought in 
contact with the lower resistance layer 17, so that the 
multidirectional input device and the electronic 
apparatus using it can be realized each of which have a 
small size and high resolution in the input direction. 
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tt, «¥i 0-12518 o^«(ciatt^n^* 
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50 Kitrxa-e» ^> £ V* 5 HUB****** ^H6o 
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Lfc***«MM-s r t *#*i6jA*3Se 

[0 0 2 1 ] *5SW<OH*« 1 0 l^fEffiCD^te, tt# 
45&f£o£*£3£#Lfct>(7>^fc«9. BUfW*W»fc4 
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[0 0 2 8] Pdi^io^r, 1 1 f±« J F L «g<D±'$r — 
1 2H¥®^EiSST^^ ±^"-^1 lfiJi 
I«I^iot^t, -tO^^rOR^TLl 1 A(C(i 
^^A^fflm^D°p^#^ift^l 3<03*«cg|5 1 3F 

^S^l 2 ^±^(^11, iM 4 A^A>T*^(7) 

[0 0 2 9] r^ffittt8Sfii5WTffil:il M/e 
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-Zftl(D±m b ztfii Lfc Z-KDmitiU 1 6 A, 1 6 B 

m^^^m^m^n i 7 a, hb, i7c^R»t&ix 

[0 0 3 0] -eLT, [H3{-^-rJ: 9t^, ±2ftfg£tJi 1 
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^Eo^Ml 7A, 17B, 1 7 cii^rivetL^ia 

l 8 (KT, W^yist^t) 

[0 0 3 1 ] PTflH£|&lfc&Kl 50±a^ti. ± 

IE^>5Ptt^ft»:i 3^tt-&?>ixT, -t0>raBtf>3!M£*l*l 
RfSfSBl 3AteJ;t;W^»l 3E{c^^H^cR«^ 
^#f£J¥J±Si$l 3B30S±»«giJBl 6 0«®(C^LTRff 

[0 0 3 2] 3 Btt*M«*&SSfeofc» 

SBl 3Ctfc5Rgtt\ -t^SfiiSBegtJi 1 6 <7) 

^WtiH(cT*t-^m l 3 E <h ^cotv> 

[0 0 3 3] * IT, 1 3 CD±«Pfi#14Jf JE 

^1 3 B<0±ffi£f*:£Bofc#J[fc»l 3 Ft*ot x ± 

[0034] 4*5, isHMifeiKSfi i 5 (D±^mmm 1 

6 1 2 OTfflSffiSi* 1 7 <^rt#J«^tCt>, W) 

[0 0 3 5] *j|Jto*lB(- J; 6**lRlA**«S:fflv^ 

[0 0 3 6] &±<D£o^mrfZtStlZ>^j}faAtl 
[0 0 3 7] Bll^Lfc«ttttt8a»P>, H4 0»f^JR 

«ci 3commms7'Ui 9<D9ci&&&tbTJ?\cw-rb* 

13F2)^-7 1 lORJ^TLl lA(7)it^oTlE]i 
U WttftMRflfttl 3 A*S5»ttSC»L4d«P>gffl^ 

[0 0 3 8] rixlCfcO, ffi©J*faTffioMM4l¥ffiSB 1 
3 BriST#tc»^T. -e^^igo^o^asi 3CrfS 
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<DTm<D±.Ut&tfim 1 6(Z)-»«:a»jS2 0 b LTTIft 
ffiSiSl 7(d«fB»»*S-fr6o 
[0 0 3 9] rOJRffit-:fc^-t\ RJB&ffil 3D0)*W^ 

9- 1 4 b jb^^r«tt*6»ss 1 5 icsfc 9 % ^ 
teiEftfri 3^ffleJ^it^f-^>tc^ibffly ^gpi 9\z.m 

[0 0 4 0] r<z>tttticisttSB«*ttS:»Wi-s«fcft 

70 *-r«-<0B«ft#±: it, T«eets 1 7 w^aia 1 

7A£rT-^ (0^>h) icLT, ?£ajSfli 7B\Z.\£m 
mj± (M^tf5/f/uh) 5rWL, »mffll 7C^t- 
:/V:Rffi£ LfcP$l;i. JiSUffigtWl 6C0^tii^l 6 A 

6B) ^W**n-5«E*Sc-^®[D. &><b^ 
ISfcfEtttSnTl/^rW iBS-&ua»i-5 r tic £0 
T\ SEtt^2 0 <7>ffiKl*WtiJS& 1 7 A<t 1 7 B^GO, 
»ffl»l 7 C £ ttE*HH<0j(S 2 lAtfeS^ ^tBSPl 
7CfflJ<75^2 1 BT^6^^3S-^r-^^l^tL 

20 [0 0 4 1 ] #;(^ LT, 1 7 

B£rT-;* (Ostf/uM l:LT x ^ajgtf 1 7 CfcpJr^co 

a:«mj± (0»j^.»f5^/uh) ^ewjdu 7a^ 
*-y*>tf:mt l*:h*m, z*masi 6 a (Sfctei 6 

t^^f-^^^tiitariiaot, saws 2 

0 0>ffiRfi*aj*P 1 7BH7 C0>Pfltf\ jgtH&fll 7 A 
tnKttM<D&2 1 Ct'fcS^ afaiSfU 7AttlJCD^2 

1 Atfe6a^^f-^W#6tl6 0 

[0 0 4 2] * LT, ^nyi8 Ul;fc5l>T, ^— <Dy* 
30 -* tm-<Dy*-*&ttfgt\^X. -St«2 1A^ffi 

[0 0 4 3] ±IE<Z)H4*5j:U5|a5^-t-ttft^ 

l-J:0. ±J35lS*n:«l 6 0>rt*m<7)i£tBS5 1 6 A, 16 
Bl^ML, ^0|taiSl6BS:7-7 (0$>h) 
LTrt^CD^aj^l 6AlcH»mffifrHMH!U T^Jggt 

Hi 7^iww-o mt&&2 o\zmi>m^ 
m&i$i 7B) {^tti^^n^mff^it^^^. ihht)^ 

T x ^ttftffiSlU 3 B^pr«M4»»S«l S^jfLT^ 
JbHzjj, 1 3as««LTl^*flM: 

[0 0 4 4] IT, B4i^^Ufz^75^, MiCigfb 

1 3*5 J: ^#< fiejLTTW5IM^L, »tti¥JE 
1351 3 Btf*^«ttlfo»S« 1 5 Sr«Pi-gB5)-OS«dSit* 

[0 0 4 5] (pJdllCT^-fJ: 5 WttKHff l 3 t7>5»tt 

jo jf ffiffl i 3 b tf*im&&mmm 1 5 
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ti\ WttJfJESRl SB^S^^ofctflJl 3C^t 

[0 0 4 6] r^ffi^^T, ±ia<tP3«(C V/f3 
V 1 8 \Z J; >9 , ±«$Jggi;Ji 1 6 0ftftA<Z>i*ttift 1 6 
A, 16BWU *W«0>3HHttl 6 B$rT— * (0# 

TfflfifiiJil 7 O^ffig&co-o (l 7B) JdfcU^SixS 
[0 0 4 7] * IT, ±1E<£>»^ J; D t>»MM£ 20^ 

^*#v>±SfpegtJB 1 sti^mKcDsbz^^Tnmjm 1 

7^^-T^^«^^:#</ t cofc5>»t, TSPi&fiiJii 

7<Dm&U<D—D (17B) (-tU^^tt^>m/±^±^o 

[0 0 4 8]4*5, :«M;/i9^^<jf 
LT#ttl»#l 3£*#<ffi#J£-g:6|gl£, WttRIb 
ffcl 3 l*±M03fc#tlH5 1 3 F#5_L>5r— * i i OR^TLI 
1 Ai^LTl/^WT't^icfti^r ttt4<. * 

ffia»4P3a*rpi^t/£3d«5^. ±§casts 1 6 <D\mxfi 

0*«J£^ofcR3Mft<0*5Jaffl>ibtc*>ntf, T£l5J£fei/i 1 
7©»-o 1 7B) ^m^nsmjE 

[0 0 4 9] ±K<D5¥«*IM*1 3jWHfflLTV* 

Sftffifi^«*«fe^*3V>T, ±SBJ£StJil 6 0>*W1<7> 
a»m«i 6 b£t-;* (otfOHO \zL.Tftm<nm&n 

1 6A^KSR«ffi«:Hl*Pr6a*tt, #t£fMJ)f£l 3£ 
1 6iST««Si«l 7ld»»»«8-*-Sffi«*«±»«gfc« 

[0 0 5 0] IT, rftb^-^Stft^tWS* 

-T 5 n t ^T^ 6 t>G9T£>6 0 
[0 0 5 1 ] |Jil±©J: 5{aTA*»(^fT/iofeS, 
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^■bffl yaffil 9 <Z)jfei»JcJ!rax.*if U*SrBfe< 5¥tt 
^Kiftl 3JiS#(Z>»ttia7c*«cJ:D»tt»rtR1S«i 

3 A^^^Clif/, - £ j:];oTM 1 (Oftm 

£ J: 19 . _h£flS$t/i 1 6 <h TSBSStJf 1 7 fi*tfa Lfc 
[0 0 5 2] JEi-> ±!Etf>lfcfET{2, lEI&SEl 2±[z 

wmtej&ztifiLT&t&tfim 1 7oof5^ft^pi(cH^ 

^fcO^tUSP 1 7 A, 17B, 1 7 Ca*Rttfc;h/C^*» 
70 -&{Co^Tlft^Lfc7)S, @ 7 ^gltOTtJ: 9 T 

U1&WM2 2(z>i5tf*fta[rapjst-ego<7)#maj2 2 a, 

2 2B, 2 2C, 2 2DSrK(t5i^(Z)AAft^o^ 
[0 0 5 3] 1 3 Oigiftffi 7^19 <7>5fc^ 

&kWICX&>Z> 0 
[0 0 5 4] tlT, g| 7 ICSS^T, -^>f 4(1 J: 

it, Tm&tfim 2 2 omm 

20 S&22A, 2 2C&*—7>Vtmt^mmU2 2B& 
T—x (0/fyvh) [z LT, ^ttj^5 2 2 DMKacWE*: 
BlJDUfc«F^ J:«»R11 6<D«£Hffil 6 A 
16B) !JimAStb6mffi*K*Bi0i»3i-r5wiJc:J: 

[0 0 5 5]fc S^Efl^^LT, *|tiJSi$22 
B, 2 2DSrt-^StU *ffi»2 2C*7-^ 

§i ecom^Ui 6A (Sfchti 6B) tJim*Six«« 

[0 0 5 6] -tLT, -^-T =» V2 4M*5V , *T* 31 — CD^r 

[0057] roj;5ft*j«o**ftA*«B-e*>n 

[0 0 5 8] U±.(D£?{Z.^ ^MCDJfmiZXZ&Jjfa 

40 Axmmte. ^ ft xxmm^u&cDWttimmfc 1 30 

mzM^X, L^gfli J: oT 

Hm-f £ r t d5T# 6 t>tf>T-£>3 0 
JO [0 0 5 9] 4*5. a±©Rit'li, ^SttftftSfi 1 
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[0 0 6 i] r <D&jjfa A^glo ±Ut&ifcm 1 6 t T 

[0 0 6 2] -t it, ia9o^»»fffi|g|ir^Pp-e^-r «t 

6i3j:t/Ta5»tn:»l 7 co#*W»(Z)tH^«JIlci J; 19 N 
»tt»ff*l 3«r««IL^A«^m«sJ:VA«fl:«rBtt 

[0 0 6 3] ~<7)£5#*il&2 S&ttJBLfcfllrtfc-f- 
£ r £ J: «9 , _b«plS©L« l 6 t T£flJ£*/tg l 7 a>mz 

H6i TSUffigiS l 7 , *5 £t*»ttIRIM£ l 3 <D3*tt 
J¥JE«fCl 3B<Oi£11-*Mfi£r/h£< LT/J^co^[^A^ 

[0 0 6 4] J^±<DffclET*te, #*feJIE»H* 1 3 K 

f£o£^2 7«r3S«rL3t#*rfi]A^K«^^95»fffill^ 
[§l 1 0ffc6 o 
[0 0 6 5] r*fc>fe % »ttl»*2 6^ -bffiSStJS 

itrWW-TS <fc 51-. *«©#tt»rtRJMP2 6A*5j; 
t/*^»2 6 EKJ: 03t»Sixfcn««t<o»ttlfflE« 
2 6 B^Ti^WLt^Sr <>:Ji_hlS^^<b|^CT*3b 

r©tttt«fP2 6DtC«f^o^^2 7 

[0 0 6 6] :©Sffo^^2 7ttP|i](«t<S|-^b40, 
TffiC0**?L2 7 A3ftS±a<30J:5l-, $M£IMJjfc2 6<7> 

mmtt 2 6 co#^if mgp 26Bt m^mm(omm^x 

[00 6 7] It, Sftso*^ 2 7 ±ffiO«^« 2 7 
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[0 0 6 8] )^±co J: b lc«*StiS#*|plA*KB(- 
^•LTA^Sf^i-^>^<7)ift^(^o^T^-r^^. m 

1 iogMffiil^T^tJ;9{^ r^^r^A^? 

§£B<&»flso3=* 2 7 cDig®j/B y ygp 2 8 <£>5fc£g££4#) 
T^(-#i"ir. Sf£o£^2 7t«Mfcffi2 7DtfS±^-- 

^i KD^rnni i Acom^oxmmi.^his.m^' 
jo ztmz % fe&&2 6n&ifrLxw&mmfc2 6<dwi± 

^RfS§I52 6 »t*K»flc2 
6Sr*^«fB2 6 E^^^ UT^fM^fS]|C^fM^ 

[0 0 6 9] ntUCj;^ ffi©J*rfi]TffiO»ttifJEa»2 
6B^jl^(7)^o^a5 2 6 F£Sl?ttttffe!kS4El 5 £: 

6 0>-ffi£8tti,£ 20t LTT^S^til l 7 IdStfMRtt 

[0070] fit, r(o#ttinflE2 6j>mffl-tz>m 

2 6 B^*Z>£o^|S:gfl2 6 F«TPTMttlftft&Kl 5 

otl>T, 3¥ttll!)#2 6 0?fi«±®2 6CSr#$* 

[0 0 7 1 ] tilt, m l 1 ln^L7t{£®7^b, Mt-IEWJ 
30 8<Ojfe*Sr3ft<«Pi-r.i:^J;f9»f^o*^2 
7*5<tt/#ttiE»ft:2 6^<fct)^:#<fflffilLr. 

U SM£o3:^2 7T®0^f3E¥^ffiB^ftW2 7 C<D 

rfij^*»WTjf lifebnt, #^}fjEffl5 2 6 B^*Hr«tt 
«i 2<Dm&mmmx&z> 0 

[0 0 7 2 ] [s](gl(C7r:i~J: o W&mW)& 2 6 toWfe 

wj±i$2 6 B&^mmbmxvL 1 5 ^jf-ras^^sffl^ 

40 #tt^/±^5 2 6 BO^«»36»5>+A*|pHC(6l*tTii* 

±^m^m 1 6 jftST»«et» 1 7 i-stt-r *»#<o 

[0 0 7 3] ^<0«t5^, HiJ(*:«-W^b*S«f^o*^ 
2 7S:«Effli-4*fiRt-t-Sr.i{cJ; 9, »H^2 7 

t&mmm 1 5 ur ji^sst^ 1 6 ^Twat/ts 1 7 

50 «f^o*^2 7^fe^^fz"9. iiW^teta: 
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[0074] mic, w±oittwctt, ^xfaAjimm** 
&&<DTnm.tfim 1 7 i*«^««tf>Ei*fts« 1 2_lici=p 

««»»oiW(p«aia^H 1 3 -c*>So 
[0075] :©i34i«it5: ^^<t<9, 

[0076] mmmm2) mM<omm2^m^x. 
[0077] hi 4 te&mw&m 2 <Dmm<Dmmic & £ 

ill 5 ttra«f^tt»c:*5lt 

[0078] ^(giic^-rj: aic, *nm<Dj&mz.£z>& 

-^fJL^-ffitrL®3 1 ^^-®^li3 2d»e>ft0, 
*tl^ti<DWt&\zmtiM3 1 A, 3 1 B*>J;U<3 2 A, 

So 

[0 0 7 9] I O^A^jgli^ t TA^SItt 6 
ioV>T, IBSiffl / ^SB 1 9<7)5fc^£^LT#l£iBI&tel 

gBtgfctgl 6 0>-tt«r»*u£3 3£ LTT*©, 0»Jx. 
J±\ 3S-J&S0B3 1 l-a»«ttS*6 0 
[0 0 8 0] ^LT, r©««c*i^5B»*feli, m 

3 1 ^>Sgft5C02»mi3S3 1 A, 3 1 Bfffl^. *f£Hgfl3 1 A 
^T — ^ (0^h) l-LT*ttl9$3 1 BJ-gf^iESft 
mff (Witf5^h) Sraiai-rsi:. >Hffi£tf3lA£: 

i£&±mmam 1 6<02gajgu 6 a (^^i 6 b) 

[oosi] m^. m~(ow®L0kttt it, m^mm-e 
w «9 ifex.T. iggtaj 3 2 oagaj^*m» 3 2 a, 3 

2 BPfl{c0f^coa:»E«EE^H)j!iDLr<>. JiWSStJB l 6 



(9) 4#P^ 2002-117750 

7(5 

6CO^fcti^5 1 6Al^mEE«m*SiX*V\ 

[0082] «it, w&mmtti 3&±.mttefc 

»©*fl^BS«i, -LSSJgitnJl l 6 (iS-ffiStS 
3 2i9»8«Lt, -t©9Hi«3 2A, 3 2BPfll::3r 

1 6 A 6B) lc«E3&5ttJ*StlSo 

[0 0 8 3] rc0J:5IC, Sftffly^ffll 9£J¥ LT# 
ttlglbfrl 3 ^IS ^tfc^g^^l^m L tT^l 
ftliLT <0!g-«in;Ji 3 1^f: f*f§ ~ ffifitJl 3 2 Icffl: 

[0 0 8 4] £fc s ^3>34 IdJ; t>. #teIE®j{£l 
3dSffl#JL^ftSfiSrgg*-rs*«fefi, 

[0 0 8 5 ] JL^±(^J: 51-. J: 

[0 0 8 6] (HjffiOJfclfi 3 ) *»0*JR3«:JIH*-C\ 
[008 7]ii6 3 <Dntev>J&mc «fc 3 

[0 0 8 8] I^HJc^-rj; *HJfi(7>^|glcJ:S# 
*fp] A^3SBtt#Jfa^HJ6o^i6 1 1- J: 6 1 W-3o v > 

30 m*wi3 6^, mzv ^yvtnmmfcm&mfecnftfejj 

3 6 A, 36B, -^n^il*ttl«3 7A, 3 7 B, 
■"^LT^a^Otfc^ #iM3 7A, 37B, 
■•■12, -tix-eft,-^ ^ p^yt^- ^ (IEll6iC7^^ 

[0 0 8 9] tit, ^^ftil^fflS^co^fi, H2{^ 

[0 0 9 0] rcD#*^]A^gM^LTA^^~T>5 

S^»f4JfJESBl 3B (il 6(^^^-f) eo^JB^SpT 
Tm<D±_1®m:mm l 6 «SrT*©T»W«ffJB 3 6 
[0 0 9 1 ] ^LT, ¥1#13 6 A(7)^Sf5:^li^>^ 

[0 0 9 2] ^*5. ^-f^vicj:^, ^ttlE®)^l 3^ 
50 ffl«LfcAffi«Sr§gM-r*;frfel*. 
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[0 0 9 3] £1±<D£?[Z^ *m&<DMn\z£Z > grjffa 

#i 3^mm^^^&^^m^(D^mmxmmm^ 

[0094] mmmm4) mmmm4^m^^x, 
^m^mzm^mi i ^mm^mm^^^xmrn-r 

Z>o JO 
[0 0 9 5] Ull 7 i$*&W<DWi4(DmM<DJfm^£Z> 

^faA*mm&m\<^tzm+m^<Dmummm. mis 
[oo9 6] i^n^^-rj: ^mmcDmmizxz^ 
t, w&mmfci 3commmyy^i 9&tJjic& lt 

[oo9 7] m±*s( y^U3 seimtiLte, ^&mmfc 
i 3 (Dmmm 9 TJf<n-*imv£mmm& 3 9 <D_t 20 

&mmmmxwmh*-j*mtk<D^mm&4 1*. ^mt 

Tmfc*$:m&4 oBtmfe<Dmm&Qtfxttmirz>£ 
o \zM&x, ^m&<D&MtmT-y 4 2 t-ia 9 

fco-cfcfl, ^ft»jfe4 1 © k-a»4 1 Atojiiii, 

3Tfl5*'frffi^*41^«Jl 3E<!:^U 
[0 0 9 8] * LT, ^rSttifigSfi 3 9 OTECfiR 30 

3 9 (DXJ y^-H3£ScX5L4 OCDTStcpgiJflc^.x^— iM 

4 B^fE^HT^S^ -tcote^^*j*{i, 01*5 

[0 0 9 9] J^_hCD £ 9 d*H/&£tL<5 Z<DgrJjfaAM& 
mettle W&mWifcl 3Sr««S-frTA*l»fM'«» 

[OlOOltt rotft^lcifJE^^ 5/^-ffl3 87)5 
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[0101] 3Sr«PLTtfTjfEE^ 
<< y^ffl 3 8 $r«if^ $iir64B^OttffiSr^-rodS|a 2 0 
OBrffiHT-*>9, RIBH^Bllw*-t-J; ? id, (Hi 7©tt 

\ 3li»tt»*RiaifBl 3A^^ICH«9^^ 

Ui^-^4 2St^LT^I»»j*C4 1 O K— AgjS4 1 A 

[0 10 2] t f ?£tltz~*im&&4 1 O K— AftS4 1 Ate 
ffi£«£f¥v^asp>MM4RteL. K— Ag&4 1 AOT® 

^4 OBiOKtftfcW yflS«jiS4 0M»tti 

[0 10 3] -t LT X IBffl/^Sl 9iC^Px.6Jf L^J 
3r±a#<D#tt«7G*KJ:D# 

(Di 7^8l:S^ ifJE^>T ->^«5 3 8co-5Tfta*4 
l (7) K-A»4 1 Afc-t©»tt«5c*KJ:oTRlEtt« 

0^{BJ»^4 0 A£**gh&4 0 B <Z>BIt>^— 

[0 10 4] rOifJE^ ^^^3 8 

#ffifEtfj{fcl 3 T®<0?¥tt«PJEffl 1 3B^mffi 
i|f&& 3 9^ LT±gfl&gLJi 1 6 £ TSBJgStJi 1 7 7*5 

SMrr*r t&ft^x o\c^ wi^i3TB« 

JfJEffil 3 8^-L^l 3E<75^-jfcteKJ££*iT^ 
[0 10 5] £L_Lcoj;5U: x **Jfi<Z>»»c < t-5**|fii 

T, iiffly^Wi 9 i-**p*>»ftB»ff 1 3£ffl©Jtft 
f^Lfc^-(^OA^$r^"r^^(7)SUO{f^-^. nrilt^^ 

T-fcio 

[0 10 6] 4*5, ±E<D»W"CI4. JfEE^-f y^SB3 
8 tt^T«tt*fe»Sffi 3 9 0_b®^I£^^n6^<7)^ LT 

2<Dm<o*'<—V-i 4 B<o**Sa5*Ss^ffilg9:LTt<J:v^t 

[0 10 7] (Hlf6^|g5) ^JteO^SgS^rffl^T, 
*H^^«F(-IS*^1, 2, 7~9, *SctU?l 2(^fegc 

[0108] *mm<nmmzj:z>h<nn. mm<n 
mmiiz&zbwzttLxnmmm'i 2^sx^m^ 

[0109] i2i te^^com 5 (ommcoitmiz £. Z> 

#*lRlAAK«&fflv^«^«»«>Sffl»fffiia. H12 2 
ttl^#*ffijA*SKffl»^»»»aiI. @2 3ii|^#* 
fplA^3Sll^«fiKS:lttWi-S«^:Erfo-5o 
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[0 110] EHBUlfc^T* 1 llitfftSOi^r- 
1 2 fi5p®«(OEj»Sffi-efc *9 . ±<$r-*l ltt± 

#*^A^fflm^p H 0 co#^®j^ i 3<z>a«»i 3 f 
[0111] ^^^ratt»»s«i s^T^icfi. 

1 6 A, 1 1 6B, 11 6C&tBttft>tiX^Z>b&lC^ 
t Lt, ±«5j£&Uii l 6 tiatfWDSfcJ:r«t-c, — 

-KDm&n 1 1 7 A, 11 7 B^RWbiX-Clf^. 
[0 112] ftio, rcOTSMSSOi 1 1 7 0P^^i:^il 
bfc*fcbfflil 1 7 * — /U&JB^TiEiUKtfc 1 

2(7)8ffi*yi:HTJBJ-5l#aii-«t5i--r*i:. J:0JB* 20 
ft «i$ ttSrtiJSt*, £ ft £ /WBfldfcOT;:* co m 

*^s**a{bj-*nc-c# 6 ct 0 tcft^ 0 

[0113]* It, El 2 3 Cl^-f «fc 5 t-. Ta5»trtS- 
l l 7co~oco^m^l 1 7 A, 11 7 B*3J:t*Ji8Mg; 
SiBl 1 6c7)Ho60^tii^l 16 A, 116B, 116 

[oiu]4t praittiftK£Ki 5co±^(z:t^ _h 

KOWttSWi* 1 3 MUtr&nr. *©^l^#tt»fi io 
RfUgfll SAfcctOT,^! 3 Et-X«F$ixyi:R«#t 
O^ttffJEfflSl 3B^i«ll 1 6<7>*®{;i*tbT 
M^WIH&^ttT^bT^So 

[0 115] r<B#tt»ffi»l 3BTO^tof;^ 
»1 3Ct'fo6RWt% *O^S«±a5ffitFiJi 1 1 6 

©«o«piil«©S<fc 0 < T^«<t 5 fc/hS < fto 

TV^^M, ±«PS6tS 1 1 6C9f*tflcfc 9 V>bF^IlJ 

tt, y> ^T^i-^m LfcR^^p 1 3 D^ft 

*^«RJtt35^T*^ttlLfciti*L^»l 3E<tfto 
r^T, 8M£l£Wjffcl 3 0T®«H©0|^^Rffi«ttft 40 

[0 116] *LT, 1 3©±»tt»ttJfffi 

A 1 3 B©lE4*^aofc«*t» 1 3 F iiot, _h 
Mt LX(D±f — X 1 1 COR^^Ll 1 AiCl^^LT^ 
9, *CO^^r(C{iRtt^CO|g®jffiy ^1 9iSKl+P»ix 

[0117] ftib\ ^T«tt««S« 1 5 <7>_h6MgfiUi 1 

1 6<his^s^i 2<DTummi 1 7(DMjgs^ic 

[0 118] *H»co^ffi^«t5#*f&iA*i6fi^fflv^ 50 
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£tixi^z> 0 

[0 119] #ctw x ^±«>J:5^«l*Sns#*r6]A* 

i^mi^^uTA^aif^-rs^oiftmco^Tm^i- 

[0 12 0] 112 11^ LfzmiSWMfrb. 124 cofb 

^idflci 3<Z>®»ffl/^«l 9<7>5feiffiS:»«>T*-^Jfi- 
^t4IE®J#l 3tt«t»*C.^«l 3Emat, « 
3 Fri*±>5r— ^ 1 1 (DHBKl 1 A^ftlcfBot 
lsl»U #ttf»l*lR1SSBl 3A»«ii/^^il 

[0121] r^xtcj: 19 , ««*ftTB03WtJfffi» 1 
3B^T^tCid^T, *^*»»<BSfcofc»»l 3C^ 

coT®<7>Ji^J££nJf 1 1 6 co— as^TSUSStS 1 1 7 go 

[0122] rojfcffiuiis^-c. Rff^SPl 3D©^ 
4B_b<OBT«ttlft»»El 5^Sfc9, # 
t^Kjfcl 3«:fflffl$-frS^:«)^»ffly^«fPl 9 t^D 
x.*»L^H. rcofi«^*D^T^:#< ft&o 

[0 12 3] ra>ttfBJ-J3lt5B«*ifeS:»W-rslfcS: 

9, <oM**fl=* b-c\ -hSMggtsi 1 6co^ 

man 1 6a^/-7 (o^vh) iat, ^rns&i 1 

6BtZ\£ffiW± (fclx.tiStfA'h) ^MDt, ittiSSi 
1 eCSrt-^Sitfc^ Tffl«gt«l 1 7 60 

sittisisi 1 7 a (£jtnti 1 7B> i^m^nsmjE^- 
gtaiiiaoT, ±»«»Mi*s«»«*bfcffiistt 

^tli^ 116Aill6B <DK<0. ^thU 1 1 6 C t 
5Lttm<D&2 1 Affe5*\ ^tti^l 1 6C«(D^2 1 

[0124] ^tc, mnco^^#t it, ^m^i 1 

6B^7-7 (0/f/Uh) {C IT, ^tB^5 1 1 6Cl:f 
^oiE^mJE WJiii5^/uh) ^PL, ifflSi 1 
6A^-^«iiLfc«FlC, ^m^5l 1 7 A 
ill 1 7B) i^a*Sn*«£ES:8t*Bi<9. thhi>*t#> 
E«S*trv^f f -^i:BR'frb«lf-rSwi:«c:J:o-C. 
Ji»«tt»3dS»»««!b/tffi«tt*ffl»l 16BH1 
6C©B^ ^tH^l 16A^li^MiJ^2 1CT'fc 
^^95 1 1 6A{|IJC0,£2 lAffc5i^5S^ 

[0 12 5] -etT, ^> 1 8(C^oV^X, C0x 

-^^m-COx-^^it^LT, -8t5jS2 1A^« 

ejMM-PbfcftS^-rfii-cfes^^Kbr, ^cofi-^-^^-r 
z>h<ox&>z> 0 

[0126] ^IC, ±|S<7)[il 2 4 io «t tKH! 2 5 
^{c4o^T, ±Etf«45WI*fri bT, -e^v 

i8ia^ T«»gt«i 1 7<z>rt^«<75«tasiJi 1 7 
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21 

A, 1 1 7B[C*j"U *Wi<Z>*fcH«Rl 1 7 B £rT — ^ 

auwu Jiffl«etJii i 6 0>3*tti«u9-o (fljtri, « 

tt^2 0i:*tifiv«fflSii6B) dtB^^smEE 

[0 12 7] ^LT, HI 2 4 K^LfcttlBM^ 3ElC|g 

JESP 1 3 Bds PT«ttte»S« l 5 £#i-«#0>®«tfs*i 
[0128] ISJEII^-*- <t 5 ^ SVttKMff i 3 

jfffigp i 3B^^jitt«»ss 1 5 &mimft(omm 

[0 12 9] r<D#^:fc>^T. _bf5<!:l§]«d, -*»r = 20 

^l 8(^i:«9. T«BlfiSL« i i 7©rt*»c0i*ttltti l 
7 A, ^ilcO^ttJ^l 1 7 B£:T-* 

(0#;uh) lat^iMi l 7AlcSaEWE£ 
BtfJDU _bfflS»StJii l 6 oigftStfcD— o (l l 6B) 

3B*SpTaittl6»SSl 5£r3£< j*PLT^£J±;^ -Tft 
fr^»fflB»ff 1 3 {g#J LTV^^Sft^- 

[0130] * IT, Jb|Ea>»& «fc «9 tStt/S 20^ 50 

Ml 1 6cD^y^cO— o (1 1 6B) Mffl;fc£jh,5«E 

[0 13 1] Ml-, ±IE<0*ttK»ff 1 3#fB©JLT^ 
5A«*©B»*»tr*5V^T. TW«fitSl 1 7co^Jl 

m^i 1 7 Aizm.ffi.mj±&mn-rzmmte. wtemmtt 
i 3^{i#j-r^^sffl^^:#<-rar tiaot, ±« ^ 
ffi^tgi i 6 &T&mtim 1 1 7tcgi5^«*rsffi«[^ 

MILT, WttCHftl 3*>««Lfc#Utt*»«-*-6 
[0 13 2] ^LT, r ft bOr- * <75Etf#:fcJ J: ZfffiW 
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[0133] £l_h<£> J: 5 \z LTA**ff*rffiofc«, 
3 A^7cOJgttl-«»i"^r ^ri-J:oT5n<Dli|2 1 co#c 

arms 9* ^im&tmmmi s&Tcwmmz&m-rz 

r t in J; «9 . JiWffifitS H6i TSflgfttJf l l 7 te*t 
[0 13 4] £Ui<£>£5U:, *3lllll«>«ll8lcJ:s#*rti 

mm»ftmzm&<Dm&&ftTx~&btitim&<DT*-* 

[0 13 5] 

b ^ £ ^ t> o 5 a> «b . fbmwmwj x&>%> 
tmc mw>ms7U&&&T*\ztt^xwtiEmm»& 
mmts&zmz. ±»mmm^Tnmn»m\m»mk 

5W*K»ffSr««**-6*«»c J: ort> A**IpI 
-r**?*>A^*|fi]©5M»ffi^#«lcS" 
v^*rtA*K«Srj6a^#Stv^5W«*«i*dS»fe 

[nu *mw(D&i<DnM<D&m\z&%&xfaAtim 
[H2] i?]#*iPiA*ifi«»»<z)»wftaH 

[ID 3] R#*r6lA*J6«<0«rt«:RS+S«fca:ia 
[i4] ISI»ttK»#^fflfflS-&fct&fPtt«S:ttM-r6 

[H6] ra»ttK»ft:*:Mlc««S-B:fc«iffttlB«r»W 

[i7] mm&ffif&ic&z&xfaAtimmnm&m 
ims] &±uimmkTttimm<Dm[zmmm&it& 

[ni9] mw\mmfr*mm&^i^mfcim*mm'tz> 
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[0io] mw&mmmzwift^i£&&mm^tz&3?fa 
ma] mw^n#&mmzittzMfeftm&mm-r 
[mi 2] mw&mm#&mcM®£i£izm j E#:m*wi 
[mi3] m&<Dmm<D&xfaAxmm.*m^tzm*m 
im i 4 ] ;«swa>ss 2 (Dmi&mmcD&jjfaAtimw: 

[1115] l^^j^^^ioft^lSiis^^^i-^li^ 
II 

[mi 6] *mw<D&3(omMmm(o^fox^mw 
imi 7] *mw<nm4(nmMmmi^£z>&jjfaAZ) 

[118] [53#^-f^A^^^^^^«#4m[H 
[il9] (^^IE®)^^^J$ii:7t^^^^i- 
3^SWro51 

[HI 2 0 ] f^#^|g»)^^ftPLTlf ^©Jf^^^lfe^-r 20 

[i2i] *mw<Dm5(omMmm\c£z>g,jjfaAt> 

[122] f^#^f^A^^^cO^^[§3 
[12 3] [^#^A^^(7)^^^i-6«^l 

[12 4] i^^ttigiij^^M^J^^^^^^i- 

6^^r®l 

[12 5] (^^f^^^fc^^l&fi^^^-r^St^ 
1 

[12 6] f^^ig^^^jEt^g'J^^C^^^m 50 

[12 7] ft&cD&xfaAtimm^i&mzftz^jjfaA 
[128] \z&m$mm 

[12 9] l^]^»:^f^j^ii:^^^®[EI 

[^com^j] 

1 1 ±tr— * 

i i a wmi 
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1 2, 3 0, 3 5 Ifijgffi^E 

13,26 w&mm& 

1 3 A, 2 6 A #i4»(*]Rf§^ 

1 3B, 2 6B #t£*¥EEStf 

1 3 C, 2 6 F ^ 

1 3 D WM&U 

1 3 E, 2 6 E <P>bmU 

1 3 F , 2 7 D 

1 4 A, 1 4 B 

15,39 RTftttlftfft&K 

16, 116 _LSGJgfciJf 

16A, 16B, 17A-17C, 22A-22D, 3 
1A, 3 1 B, 32A, 32B, 3 7 A, 37B, 
116A-116C, 1 1 7A, 117B ^tb^S 

17, 22, 117 T&t&mm 

1 8, 2 4, 3 4 ? u ^ytV-^ 

19, 28 mmm s y% 

2 0, 2 3, 3 3 mMM 

2 1 A, 2 1 B, 2 1 C & 

2 5 wmfa 

2 6 C ¥«#t±® 
2 6 D 

2 7 ££fEo£<^ 

2 7 A <£:&?L 

2 7 B ^^r^gfl 

2 7 c nu 

2 9 pr^ia^^^ 

3 i m-mum 
3 2 m~m.ttm 

3 6 T§B^m<*® 

3 6 a, 3 6 b, •■■ mmfcm 

3 8 m±x-< 

4 0 

4 0 A ^$J^,£ 
4 0 B 
4 l 

4 1 A K — 

4 2 ftmwttr-? 
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(51) Int. CI. 7 

HO 1 C 10/36 

H0 4M 1/23 

// A 6 3 F 13/06 



F I 

HO 1 C 10/36 

H0 4M 1/23 

A6 3F 13/06 



02)mm^ mm mm 

*[^/ffpmm*^pmioo6#i& &Tm%% 



F & — J* (#%) 2C001 CAOO CA01 CA06 CB01 

3J070 AA04 BA34 BA71 CD12 DA46 

DA61 EA12 
5B087 BC02 BC1 1 

5E030 AA20 BA04 CA04 CB04 CC09 

EA02 GA02 
5K023 AA07 BB03 GG08 RR08 
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